INTRODUCTION
Intrathymic lymphocyte differentiation events, including the selecti,on of the T-cell repertoire, essentially occurs in the context of the so-called thymic microenvironment (Sprent et al., 1988;  yon Boehmer et al., 1989; Fowlkes and Pardoll, 1989; Blackman et al., 1990; Boyd and Hugo, 1991) . As such microenvironment is rather complex--being composed mostly by the thymic epithelial-cell network together with other stromal cells and extracellular matrix--the precise role of each nonlymphoid component on the general process of thymocyte maturation remains to be determined. Thus, the characterization of these components would be helpful to further study the interactions between these thymic compartments, including using in vitro systems. Con- sidering that thymic epithelial cells (TEC) pleiotropically influence steps of T-cell maturation (Kyewski, 1986; Schuurman, 1988;  Haynes, 1990;  van Ewijk, 1991) , and that these cells are morphologically and antigenically heterogenous *Corresponding author. (Haynes, 1984; yon Gaudecker, 1986; Kendall, 1988) , one can imagine that TEC subsets might be involved in specific events of intrathymic T-cell differentiation. Yet, functionally defined TEC subsets were not isolated so far, despite the several TEC lines (Itoh, 1979; Nieburgs et al., 1985; Potworowski et al., 1986; Mizutani et al., 1987; Naquet et al., 1989) and the variety of available monoclonal antibodies (MAb) that are phenotypic markers of so-called TEC subsets (Haynes, 1984; van Vliet et al., 1984; de Maagd et al., 1985; Kaneshima et al., 1987; Takacs et al., 1987; Izon and Boyd, 1990) . In this respect, a nomenclature for these anti-TEC MAb, subdivid- ing them on the basis of their labeling patterns in 5 main groups called CTES--Clusters of Thymic Epithelial Staining--was proposed (Kampinga et al., 1989) . Interestingly, these markers revealed a close antigenic similarity between the thymic epithelium and epidermis, with Hassall's corpuscles corresponding to a final degree of TEC differentiation, as the stratum corneum keratinocytes (Haynes, 1984; Schmitt et al., 1987) . In this context, anticytokeratin (anti-CK) MAb, epithelial differentiation markers, might be regarded as useful tools in the study of TEC subsets, L.R. MEIRELES DE SOUZA, V. TRAJANO AND W. SAVINO ally evidenced in some rodents (Nicolas et al., 1985 (Nicolas et al., , 1986 Colic et al., 1988a Colic et al., , 1988b Savino and Dardenne, 1988a; Farr and Brady, 1989) and humans Savino and Dardenne, 1988b) . Nonetheless, the location of a given CK-defined TEC subset within the thymic lobules was different in mouse as compared to man Dardenne, 1988a, 1988b) (Quinlan et al., 1985; Sun et al., 1985) . One of the anti-CK MAb used for that, named KL1, recognizes the CK1/CK10 pair, the marker of terminal differentiation in the epidermal epithelium (Viac et al., 1983) . Using this reagent, we detected the same distribution pattern of CK expression in both primate thymuses, with the whole thymic epithelium being labeled. Other mammals presented KL1. staining preferentially at the medullary region, with the number of KL1 / cells varying from species to species. These data are summarized in Fig. 4 .
In addition to CK1/CK10, we studied the expression of CK13, typical of stratified epithelia of internal organs. In human, Rhesus monkey, and hamster thymuses, subcapsullary-medullary TEC were consistently labeled by the anti-CK13 MAb. This pattern differed in mouse, rabbit and opossum species, in which a medullary restriction of CK13 localization was observed. Conversely, sheep thymic epithelium was totally stained by the anti-CK13 MAb, whereas rat thymic epithelial cells remained negative to this reagent (Fig. 5 ).
Immunoblot Detection of Thymic Cytokeratins
As the immunocytochemical reactivity patterns of anti-CK MAb presented an interspecific diversity in the intralobular localization of distinct cytokeratins, it might be possible that the same MAb recognized distinct CK in different species, though these proteins are evolutively conserved (Moll et al., 1982a; Fuchs and Marchuk, 1983 ; Blumenberg, 1988 ,,,,,,,i,,,,,,,,,,,,,,,, ]---E__:: 11ii11 'IIiiil i1 ., iii,I tii! bn,,-c,<,,,l""'"""'"'"'"'"'"'""':'"':'l iiiiiiiiitii!ii!!!iiiii!i!iiiiii!iiiiiiiiii;. Fig.   8 ). This was initially suspected by our previous data on CK distribution in the mouse and human thymuses Dardenne, 1988a, 1988b) , and more recently by Colic et al. (1990) Quinlan et al., 1985) . Whereas the CK1/CK10 pair is expressed by highly keratinized epithelia, as the epidermis, the CK13 is typical of many internal stratified epithelia, like the esophagus, trachea, and tongue, and in general are mutually exclusive. The complexity and uniqueness of the thymic epithelium CK expression were further emphasized by Heid et al. (1988) (Kampinga et al., 1989) . This point indicates that the applicability of CTES nomenclature is rather restrict.
In spite of interspecific diversity of cytokeratin localization within thymic lobules, important similarity was observed in species belonging to the same mammalian order in the phylogenetic tree. This concept can be inferred from Fig. 8 (Haynes, 1984; de Maagd et al., 1985; Takacs et al., 1987; Kampinga and Aspinall, 1990; Izon and Boyd, 1990) , suggesting profound similariti,es in subcapsullary-medullary TEC that might be related to a hypothetic common embryonic origin (Crouse et al., 1985; Lobach and Haynes, 1987) .
Nevertheless, studies on cytokeratin expression did not clarify the question of whether the thymic epithelium is derived from endoderm or endoectoderm (Le Douarin et al., 1984; von Gaudecker, 1986; Lampert and Ritter, 1988 In contrast to cytokeratin expression data, the study of the extracellular matrix molecule localization in mammalian thymuses revealed a conserved pattern, except for the rat thymus. This conservation suggests that these molecules may be involved in important events of thymic physiology, as recently proposed (Savino and LannesVieira, 1991 bReferences: Nicholas et al. (1985) ; Savino and Dardenne (1988a)o Lastly, if we consider these results together with the concept that thymocyte differentiation appears to occur in a similar way in different species (Fowlkes and Pardoll, 1989) , and that functional TEC subsets might be related to diverse events of T-lymphocyte maturation, we are impelled to think that anti-CK and anti-TEC MAb (yet presenting an interspecific diversity of staining) may not be functional markers of TEC subpopulations. These MAb should be rather regarded as marker of microenvironmental variant series antigens in analogy to the recently proposed species-specific cell-surface antigens--the variant seriesmof developing thymocytes (Aspinall et al., 1991) .
MATERIALS AND METHODS

Thymuses
Human thymus biopsies were derived from children aging from 6 months to 4 years that were submitted to surgeries due to cardiac malformations.
Besides human specimens, this study comprised material from different mammalian species, including animals from five phylogenetically different orders, as depicted in Fig. 1 (Savino and Dardenne, 1988a) .
The monoclonal reagent KL1, specific to CK1/CK10 pair (Viac et al., 1983) Table 2 .
Extracellular matrix components of the thymic microenvironment were analyzed with rabbit antisera specific to type-IV collagen, fibronectin, or laminin (Grimaud et al., 1980) , purchased from Institute Pasteur (Lyon, France). The distri-bution patterns of the molecules specifically detected by these antibodies in the human and mouse thymuses were previously reported (Berrih et al., 1985; Lannes-Vieira et al., 1991 (Received July 23, 1992) (Accepted September 18, 1992) 
